Cas9 protein (rSpCas9) which enhances the generation of indel mutations at DSB 23 sites in mammalian cells, increases the frequency of DSB repair by homology- 24 directed single-strand annealing (SSA), and represses homology-directed gene 25 conversion by approximately 33%. Our study thus proves for the first time that fusing 26 SpCas9 to recombinant proteins can influence the balance between DSB repair 27 pathways in mammalian cells. This approach may form the basis for further 28 investigations of the applications of recombinant Cas9 proteins to fine-tuning DSB 29 repair pathways in eukaryotic cells. 
6
The most widely used Gas9 is from Streptococcus pyogenes (SpGas9) and can be 7 programmed by a single small guide RNA (gRNA) to target any desired genomic 8 locus that is followed by a protospacer-adjacent motif (PAM, 5'NGG). The Gas9 great increased the workload necessary to generate genetically modified cells with 27 desired mutations due to the necessity for extensive screening and analysis. Gly -Gly -Ser, G4S) was used to join SpCas9 and RecA. We first confirmed the To investigate whether rSpCas9 enhances DSB repair by SSA, we used our The C-Check system relies on SSA-mediated repair of a DSB at a target site 10 introduced between two sections of GFP (500 nt homology) in a plasmid 11 constitutively expressing AsRED. A DSB repaired by SSA will generate a full-length
12
GFP which can be quantified by flow cytometry (Figure 2A ). HEK293T cells were 
To investigate whether rSpCas9 also affects DSB repair by HDR in plasmid-based repair by HDR. Our data suggests that the fusion has a negative effect on DSB
repair by HDR in a genomic context although this effect was not observed in a 
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